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Apparatus and method for provision of broadband access in a 
telecommunication system 


Technical field of the invention 

; 5 

The present invention relates to an apparatus and a method in a telecommunication 
system for providing access to telecommunication services to subscribers at user 
terminals, each of which being separately connected to at least one access point via 
high speed modems and a communication network, the at least one access point 
10 comprising high speed modems with filters. 


Background of the invention 

Internet and its related customer services has had an enormous break through during 
15 the last decade. Even though the early stages of what has become the Internet of to- 
day were almost unknown only ten years ago, at least among ordinary technically 
oriented people, the Internet of today is virtually known to everyone in the so-called 
industrialised world. Everyday, the number of people practising and using the Inter- 
net is increasing. Many people use it professionally, such as use in offices and labo- 
20 ratories, but also other kinds of use increases rapidly, such as daily use in people's 
residences. 

Customer services developed that are mainly designed for and are well-adapted to 
new possibilities governed by the Internet have increased at correspondingly fast 

25 pace. As a consequence of the increasing possibilities provided by higher data 

transmission rates and the enhanced image quality and even on-line video over the 
Internet, to mention just two conceivable applications among many others, a great 
demand for higher transmission rates has grown among by potential customers, i.e. 
future subscribers, which has led to a new and currently developing market includ- 

30 ing significant business opportunities for several involved parties. The customers 



2 

may for instance be multimedia interested people who want to be able to download 
real time video or transfer large amounts of data, such as very high resolution im- 
ages, music files, etc, to and from computers in their homes. A market challenge it 
to be able to provide high transmission access to the Internet for every customer 
• 5 who is or might become interested. 

In order to provide all of these customers with connections supporting very high 
transmission rates, preferably bi-directional transmission exceeding 2 Mbit per sec- 
ond, which is sometimes called broadband access according to one of a plurality of 

10 definitions, a technique allowing for non-problematic mass-installation is required. 
Prior art, like for instance the international patent application WO 99/5 1019, dis- 
closes an apparatus for communicating with a telephone company location, which 
apparatus has an integrated splitter combining DSL and ADSL signals. According to 
the disclosed invention, also a pair gain remote transceiver terminal is connected to 

15 the splitter. 

However, prior art does not disclose a satisfactory solution to the problem of in- 
stalling connections for a great number of subscribers wanting access to the Internet 
at high transmission rates, so-called broadband, in a short period of time and with 

20 minimised effort of technically qualified staff. Being able to use a minimum of staff 
is an absolute prerequisite not only for enabling commercial success when mass- 
connecting the subscribing customers but also for meeting the requirements of in- 
stallation in a short period of time. Perhaps the most serious drawback associated 
with prior art is that manual connection involving trained technicians must be made 

25 by hand and thus will be a serious bottleneck when a great number of subscribers 
are about to get connected. 

Summary of the invention 



One object of the present invention is to is to alleviate the previously mentioned 
problems associated with prior art technology. This object is achieved by means of 
an apparatus in a telecommunication system for providing access to telecommuni- 
cation services to subscribers at user terminals, each of which being separately con- 
* 5 nected to at least one access point via high speed modems and a communication 
network, the at least one access point comprising high speed modems with filters 
required, characterised in that 

the access point modems are arranged in a pool of a plurality of high 
speed modems; 

10 the required access point filters connected to the access point modems 

are arranged in a pool of a plurality of filters; and 

a control means is adapted to control modems and filters during estab- 
lishment of a connection between the user terminals and the at least one access 
point whereby a connection for bi-directional high speed data transmission is cre- 

15 ated. 

One advantage of the apparatus and method according to the invention is a plug- 
and-play possibility for the customer himself to access xDSL with high transmission 
rates. By means of the invention, the currently connected subscribing customer has 
20 immediate access to the Internet and is instantly able to use its customer services 
provided over a broadband access technology. 

Another object is to solve the problem of monitoring the great number of connected 
and installed subscriber equipment. This problem is solved in that a management 
25 system is provided to process retrieved additional user information whereby the es- 
tablished connection can be adapted according to user specifications. 

Yet another advantage of the present invention is that testing can be performed more 
efficiently in the telecommunication system either automatically or manually in a 
30 simplified way. 
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Brief description of the drawings 


The above and further features, advantages and benefits of the present invention will 
be apparent upon consideration of the following detailed description, taken in con- 
- 5 junction with the accompanying drawings, in which like reference characters and 
figures refer to like parts throughout, and in which: 

Fig 1 illustrates a schematic view of one embodiment of the apparatus according to 
the present invention. 

10 

Fig 2 illustrates a schematic view of another embodiment of the apparatus according 
to the present invention. 

Fig 3 is a flow chart illustrating the procedure of how a high speed transmission 
15 connection is established by means of the present invention. 

Detailed description of embodiments 

The following description is of the best mode presently contemplated for practising 
20 the invention. The description is not to be taken in a limiting sense, but is made 
merely for the purpose of describing the general principles of the invention. The 
scope of the invention should be ascertained with reference to the issued claims. 

Copper wires, such as twisted wire pairs between a telephone exchange and differ- 
25 ent users of telecommunication services have more a lot more information capacity 
than the capacity currently used for voice services. Telephones and connected cop- 
per wires together with telephone exchanges form the usual telephone network, 
which is referred to as the PSTN (public stationary telephone network). The PSTN 
has been build-up during several decades and constitutes an already existing and 
30 widely distributed communication network. However, as mentioned above, it can be 
utilised more effectively than almost exclusively for transmission of voice traffic, 
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which is the current situation. Today many users are connected to the Internet via 
PSTN by a modem connection, but the transmission rates are not very high and 
therefore constitute a limiting factor. Several base band and pass band transmission 
systems, collectively referred to as xDSL, have been developed over the past decade 

" 5 that enable up to several megabits per second, which is several orders of magnitude 
higher transmission than today's PSTN modem connections. This much higher 
transmission is also carried over telephone twisted pair loops within the PSTN, i.e. 
over the already in-place copper cables, which network in most cases is owned by 
telephony providing companies. The PSTN covers the access to the telecommunica- 

10 tion system of for most of the potential high transmission subscribers all over the 

world. The twisted pair cables made from copper are used for the connection of dif- 
ferent end users with a central office. 

Due to the above mentioned principally commercial reasons, much of the efforts put 
15 .down in development of new signal processing techniques has been directed to the 
objective to use these in-place copper cables. This because substituting them by data 
transmission lines with a higher bandwidth, like for instance optical glass fibres, 
would have taken longer time and would also be extremely costly. By means of or- 
ganising signals, e.g. into ATM (asynchronous transfer mode) data, voice and video 
20 signals can be allowed to be carried in a common xDSL payload, which will be de- 
scribed in the following. 

The term xDSL is a generic term for a number of similar forms of DSL (digital sub- 
scriber line) technologies. The "x" in xDSL is arbitrary and depends on the imple- 

25 mented technology. Two of the major types of used technologies are HDSL (high 
bit rate digital subscriber line) and ADSL (asynchronous digital subscriber line) but 
VDSL and SDSL are other similar common technologies included in the generic 
term xDSL. xDSL processed signals are designed to maximise the rate of transmis- 
sion of digital signals through subcategories of non-loaded twisted pairs, making use 

30 of bandwidths that can be greater than 1 MHz. 


Fig 1 schematically illustrates a first embodiment of the apparatus improving the 
telecommunication system. In Fig 1 two user terminals 10, 20 are illustrated, each 
of which is separately connected to a net terminal 12, 22. The net terminal 12, 22 
operates as a gateway between the user terminal 10, 20 and the xDSL enhanced 
telephone network begins at the wall socket and continues outside of the building of 
the user terminals 10, 20 with copper cables and telephone exchanges. The net ter- 
minal 12, 22, including at least one PSTN modem 16, 26 and an xDSL modem 18, 
28, provides the user terminal 10, 20 and its subscribing user with access to xDSL 
services. From the net terminal 10, 20 a copper pair cable 14, 24 leads to a main 
distribution frame 30, which is divided into two devices, i.e. the line side device 32 
and the station side device 34. The two devices of the main distribution frame 30 are 
preferably integrated and connection between the line side device 32 and the station 
side device 34 is done by means of so-called jumpers 33. In prior art, these jumpers 
33 usually must be manually re-connected in a plurality of combinations depending 
on in which manner customers of a provider of communication services, a so-called 
operator, are willing to subscribe to the operator's various customer services. 

In order for an xDSL modem to function, a filter must be provided. According to the 
present invention, a filter arrangement 36 is arranged in the station side device 32 of 
the main distribution frame 30 containing one filter per expected or potential user 
terminal 10, 20 to connect to the PSTN via a provided xDSL customer service. 
Hereby no so-called re-jumpering, i.e. disconnection and then re-connection of a 
jumper, is required since each potential user in theory is provided with the xDSL 
service in advance, even though the service must not have been fully realised by fi- 
nal activation of the connection. One example is that the subscriber has not yet re- 
ceived his own net terminal 12, 22. Installation of a filter arrangement 36 is easy 
and does not require technically trained staff, since user tables or other more or less 
complicated registers of already connected jumpers and jumpers to be connected or 
disconnected to a particular connector is no longer necessary. In addition to that ad- 
vantage, the time of installation can be significantly reduced. 
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The output of each filter in the filter arrangement 36 is connected to a separate mo- 
dem in a modem pool 50 via a metallic cross connector 40. The modem pool 50 
consists of a number of separate modems corresponding to the number of filters of 
the filter arrangement 36. An arrangement like the above mentioned solves the 
5 problem of keeping order among the connecting wires. More in detail, what is 

meant is the present need of separating a wire connecting a particular filter of the 
filter arrangement 36 to a particular modem of the modem pool 50. According to the 
invention, it is no longer crucial to keep the order when connecting the wires that 
may even be intersected without effecting the functionality and operation of the 
10 wire installation. These improvements in relation with prior art technology simplify 
the installation for staff of the communication service provider and further reduces 
the time needed for installation, which is beneficial for the operator as well as for 
the communication service provider. 

15 The net terminal 10, 20 also includes an in-band modem, like for instance a standard 
V.90 modem. By means of this standard modem, an initial connection is established 
with a broadband access control server 70. The initial connection is established with 
the broadband access control server 70 via the station side 34 of the main distribu- 
tion frame 30 and a central office 60. The central office 60 has an arrangement of 

20 line cards 65 including several state of the art access possibilities and transmission 
techniques, such as for instance PSTN and ISDN. The connection from the central 
office 60 to the broadband access control server 70 is via the Internet, whereby an 
communicative internet protocol is used, such as the well-known protocol TCP/IP. 
When the broadband access control server 70 has been connected, it transfers in- 

25 formation required for initialising xDSL by means of the modem pool 50 to the 
metallic cross connection 40. 

A further possibility is that the broadband access control server 70 also retrieves 
user information in the form of a plurality of user specific parameters, in order to 
30 get the net terminal 10, 20 and the specific modem of the xDSL modem pool 50 to 
operate in a way expected by the customer. In one embodiment, the broadband ac- 



8 

cess control server 70 is supported by a management system 80 for providing the 
metallic cross connection 40 and the modem pool 40 with user specific instructions, 
whereby the functionality can be adapted to requirements of each specific user of 
the xDSL connected user terminal 10, 20. In case of applying a management system 
' 5 80 ? it communicates with either of or with both of the metallic cross connection 40 
and the xDSL modem pool 50 via the Internet. However, in another embodiment ac- 
cording to the invention, the tasks of the management system 80 are performed by 
the broadband access control server 70. 

10 According to a second embodiment and with reference to Fig 2, the filter arrange- 
ment 36 is connected directly in front of the connectors of the line cards 65 instead 
of in the main distribution frame 30. One advantage of an arrangement like that is 
the space saved in the main distribution frame 30. In many cases there is lack of 
space in the main distribution frame 30, whereas the central office 60 provides more 

15 space. Another advantage is that centralisation of filter arrangements 36 means less 
distributed locations, which is beneficial for service and maintenance reasons. 

Referring to Fig 3, an operational sequence of the apparatus according to the present 
invention is described. The order of communication and the steps of actions taken 

20 are as follows: To start (S10) with, the net terminal 12, 22 via its standard PSTN 
modem 16 contacts (S20) the broadband access control server 70, which is respon- 
sible for establishing a connection between the xDSL modem 18, 28 of the net ter- 
minal 12, 22 and an available xDSL modem of the modem pool 50. A request for 
additional user parameters is sent (S30), and if such additional information exists it 

25 is retrieved (S40) by the broadband access control server 70. The parameters are 
forwarded (S50) to the management system 80 and subsequently, after having es- 
tablished a connection, the connection can be adapted (S60) by means of considera- 
tion to user parameters. If no additional user parameters are available, the sequence 
continues in that the broadband access control server 70 either instructs the net ter- 

30 minal 12, 22 to send (S70) a unique and identifiable signal, or sends the signal it- 
self, to the metallic cross connection 40 in order to determine (S80) what inputs of 


the metallic cross connection 40 are unoccupied, and hence may be considered for 
establishment of a connection. In case no available inputs are found, an error mes- 
sage is sent (S90) to the operator of the communication system. When at least one 
unoccupied input has been found (SI 00), the metallic cross connection 40 chooses 
one of the inputs and establishes a connection. Furthermore, the metallic cross con- 
nection 40 determines (SI 00) whether there are xDSL modems available. If no mo- 
dems are available, an error message is sent (S90) just like after another previous 
step in the sequence to the operator of the communication system. Connection is 
activated (SI 10) and monitored (S120) by the broadband access control server 70. 
However, if the activation fails, the broadband access control server is informed 
about the failure in establishing connection and takes action for informing (SI 30, 
SI 40) any of the net terminal's xDSL modems 18, 28 and the modem pool's 40 
xDSL modems in case it is needed. After having established such a high speed con- 
nection for transmission, the connection remains activated as long as the subscrip- 
tion is maintained by the customer and thus, the operative sequence is ended (S150). 

By means of the invention, the currently connected subscribing customer has imme- 
diate access to the Internet and is able to use its customer services provided. The 
customer can regard the installation as being a so-called plug-and-play solution to 
access xDSL with accordingly high transmission rates. The operator does not have 
to be actively involved in the installation procedure, which is performed by the 
customer himself. However, the operator is of course able to monitor the installation 
and support the customer if help or support is needed. 
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Claims 

1 . An apparatus in a telecommunication system for providing access to telecommu- 
nication services to subscribers at user terminals (10, 20), each of which being 
separately connected to at least one access point (30, 60) via high speed modems 
(12, 22) and a communication network (24), the at least one access point (30, 
60) comprising high speed modems with filters required, 

characterised in that 

the access point modems are arranged in a pool of a plurality of high 
speed modems (50); 

the required access point filters connected to the access point modems 
(50) are arranged in a pool of a plurality of filters (36); and 

a control means (70) is adapted to control modems (50) and filters (36) 
during establishment of a connection between the user terminals (10, 20) and the 
at least one access point (30, 60) whereby a connection for bi-directional high 
speed data transmission is created. 

2. An apparatus in a telecommunication system according to claim 1, character- 
ised in that 

an access means (12, 22) is provided with a second modem enabling 
initial installation with a control means (70) to monitor the installation and es- 
tablish a connection. 

3. An apparatus in a telecommunication system according to claim 2, character- 
ised in that 

the control means (70) is adapted to retrieve subscriber information to 
individualise the established connection. 

4. An apparatus in a telecommunication system according to anyone of claims 1-3, 
characterised in that 
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the pool of filters (36) is connected directly to the station side (34) of a 
first access node (30). 

An apparatus in a telecommunication system according to anyone of claims 1-3, 
characterised in that 

the pool of filters (36) is connected in front of at least one line card 
connector (65) of a second access node (60). 

An apparatus in a telecommunication system according to anyone of preceding 
claims, characterised in that 

a management system (80) is provided to process retrieved additional 
user information whereby the established connection can be adapted according 
to user specifications. 

A method in a telecommunication system for providing access to telecommuni- 
cation services to subscribers at user terminals (10, 20), each of which being 
separately connected to at least one access point (30, 60) via high speed modems 
(12, 22) and a communication network (24), the at least one access point (30, 
60) comprising high speed modems with filters required, 
characterised by the steps of 

transmission of a signal from an access means (12, 22) including user 
terminal identity to a control means (70); 

searching, by the control means (70), for an available connection path 
for the access means (12, 22) at an access point (40, 50); 

creating, by the control means (70), a bi-directional high speed data 
transmission path between the user terminal (10, 20) and the at least one access 
point (30, 60); and 

activating, by the control means (70), the transmission path between the 
user terminal (10, 20) and the at least one access point (30, 60). 


# 
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Summary 

The present invention relates to an apparatus in a telecommunication system for 
providing access to telecommunication services to subscribers at user terminals each 
5 of which being separately connected to at least one access point via high speed mo- 
dems and a communication network the at least one access point comprising high 
speed modems with filters. By means of the invention, a large number of subscrib- 
ers can be connected in a short period of time, and the subscribers can consider the 
establishment of the connection as plug-and-play. 

10 

(Fig 1 for publication) 





